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Abstract
This paper describes the importance of the development of computational tools for Natural Language Processing.  Editing text in
an electronic processor requires analysis of its linguistic which makes it a complex issue since there is no regularity in the
interpretation of words, requiring a systematic description as close as possible of the language. Developing an electronic
dictionary with this feature becomes an imminent need. This paper proposes the construction of an electronic dictionary or
terminological lexicon about orchids. Due to difficulty in finding digitally cataloged papers about this topic, the development of a 
lexicon becomes a useful tool for experts and the general public. Data were extracted from the book “Lexicon der Orchideen”.
The book contains detailed descriptions of 130 species of orchids. The lexicon´s structure was configured through a relational
database and categorized through tables. Based on this relational database, future papers can be done by inserting new data and
generating new reports in several formats.
© 2013 The Authors. Published by Elsevier Ltd.
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1. Introduction
Nowadays human beings are well acquainted with computational tools to process texts, such as text editors,
system searches in the web or automatic translators. Although this is a context in which much of the population is
engaged, most of such tools still need human help in order that the information is processed satisfactorily. For
instance, an automatic translator will hardly translate a piece of text according to the context in which the document
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is concerned, on the contrary the tool will translate word by word without analyzing the set, which can bring on 
many and serious mistakes. 
Considering that all texts can be produced and stored in electronic form, it is desirable that the computer may be 
able to scan such documents and find out the required information. Analyzing a text requires from the processor the 
application of methods and mathematical approaches along with analysis of its linguistic features, which transforms 
a complex issue since there is neither regularity in the interpretation of the words nor it is clear the sense of phrase 
and compound. Thus, it is certain that the linguistic resources, particularly the lexical resources, are the cornerstone 
of any system for Natural Language Processing (NPL) (Ranchhod, 2001). 
The need for applications of computational linguistics requires a systematic description of the language as 
completely as possible. Thus, we highlight three levels of linguistic analyses: morphological or lexical, syntactic and 
semantic. For each level it is associated lexical appropriate descriptions. When such analysis is not properly 
performed, all processing is affected, since if a word is not recognized, for example, the analysis of the sentence or 
structure in which it is cannot performed. The lexical analyzer arises, therefore, as a component of fundamental 
importance in NPL. 
Developing a lexical analysis or dictionary requires from linguistics and computational professionals to work 
together, since the computing needs linguistic descriptions and the latter, in turn, must submit them so that they can 
be understood by a computer. Thus, an electronic dictionary creation becomes an eminent need, from the point of 
view of quality information as well as of the amount of lexicalized words in the language. An electronic dictionary 
that presents the description of words with their morphological, syntactic and semantic features can solve many of 
the problems in NPL. 
The aim of this paper is to present the development of a terminological lexicon based on the Universe of Orchids. 
The theme "Orchids" was given due to the finding of digitized material cataloged on the subject, providing thus, a 
useful tool to facilitate the access to the technical information of the area and assist both the experts as the others 
interested in the subject-matter. 
In Sections 2 and 3 it will be referenced the theoretical context of the lexical analyzers and electronic dictionaries. 
The model of the lexicon and the proposed methodology for its development will be addressed in section 4. Section 
5 presents the conclusions. 
2. Morphological Analyzer Lexicon 
Natural language is a means of transmitting information and for that to occur effectively the receiver has to 
interpret phrases by assigning a semantic value to them. Among humans, this can be accomplished without any 
grammar knowledge. Children are examples of such a statement since they understand what they hear without 
knowing grammatical details. 
Depending on the type of application on system in NPL, it is usually possible to identify three hierarchical levels: 
 
 Lexical and morphological level - The information is limited to the word, without considering the context; 
 Syntactic level - The relationships between the other words of the sentence; 
 Semantic and pragmatic level – It analyzes the relationship between the words and the meaning of the phrase. 
 
Any system of automated NLP language uses at least lexicological information which comprises the collection of 
"morphology more semantic lexicon of the words." However, these three components are not always used. For 
instance, if the goal is the syntactic analyses of a sentence, the semantics of the words may not be important, using 
only the morphological information. 
Nor it is common the lexicon of one application contains all forms of words that can be produced by a bending 
process. The most natural is to have a function in this system to get to morphological processing, which may involve 
both morphological analyses and generation. 
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Morphological analysis is the process of, given any word of the language, determining all its morphological
characteristics. Conversely, the morphological generation consists of, given a set of morphological characteristics,
constructing possesses the word. An example of it can be seen in Fig. 1 (Medeiros, 1995).
Morphological Analyzes
Word Subject Who Sing/Plural When
driven to drive we plural past
Fig. 1. Morphological analyses is the process
3. Electronic Dictionary
The electronic dictionaries are an integral part of most programs of linguistic recognition. In such programs, the
text is initially segmented into printing units (words), then the dictionary is consulted to determine the nature of each
of these units. If a word is not found in the dictionary, it will affect all subsequent processing. For this reason, all the
linguistic information should be conveyed to the machine as fully and explicitly as possible.
The creation of an electronic dictionary should be conducted by taking into consideration that there will not be
human intervention for language processing.
Its goal is to make the recognition of simple and complex lexical units, terminology or a general text to be
indexed automatically, extract information from a text or translate it into another language, for example. At this
point they are fundamentally different from dictionaries designed for humans use, even though they are in the digital
means. Here we highlight the difference between electronic dictionaries and traditional dictionaries digitally stored.
The information contained in each of these dictionaries has nothing in common. Concerning to electronic
dictionaries, information is encoded for linguistics practitioners, whereas in traditional dictionaries texts are
intended for the general public.  In the latter, the information is identical to the paper versions and its digitization has
only the purpose of easy reference and in no circumstance can be directly exploited by automatic text analysis
programs (Smarsaro, 2004).
In order to facilitate understanding, some authors use the term "lexicon" or "lexical database" to identify the
component of a system of NLP with grammatical and semantic information about lexical items and differentiate 
them from traditional dictionaries (Gonzales & Strube de Lima, 2003).
However, the lexicons are designed with the specific aim of being used in the automatic analysis of a text, so they
should contain coded and formatted linguistic information, accessible to programs of lexical and syntactic analysis.
They should also address syntax-semantic information, storing information about the words and their combinations,
and proceedings - syntactic and semantic properties of such combinations (Smarsaro, 2004).
In this context, the lexicons seem to be capable of being readable by a machine, where large-scale lexical 
information can be extracted automatically (machine-readable dictionaries - MRD) improving the uniformity and 
consistency of information and machine-tractable dictionaries (machine- tractable dictionaries - BAT) which contain 
a large number of linguistic information and enable the conversion of an existing dictionary in a suitable form for
NLP.
As an example of lexicon it can cite he Explanatory Combinatorial Dictionary (ECD) that adopts the model
Meaning-Text Model (MTM). This model describes a natural language as a logical device that combines the
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meanings of the texts, with four levels of linguistic representation: syntactic, semantic, morphological and phonetic 
or spelling. 
In addition to the ECD, another example is the Wordnet (Shepherd, Sardinha & Pinto, 2012), which is organized 
by meaning and divided into groups of nouns, verbs, adjectives and adverbs. Lexical items are presented through 
definitions, various meanings and relations with other lexical items. It uses the concept of synset, ie, set of 
synonyms to build the basic semantic relationship in WordNet, which is the synonymy (ratio synonyms). Through 
related synsets the lexical hierarchy is formed by hyponymy (the relationship between a hyperonym, more generic, 
and a hyponym, more specific) between them.  
Tools as WordSmith (Sardinha, 2009) have also been used very successfully for gender analysis, metaphor, 
translation and teaching. 
3.1. The Importance of the Electronic Dictionary 
While the language is one of the most complicated human cognitive activities, people use it almost without any 
effort, unlike what happens with the activities that involve logical reasoning, for example, the ones that demand full 
control of the steps to be taken to complete a task. Accordingly, the stages investigation of the language processing 
is a difficult stage to be performed. 
In this context, the efforts placed on this early stage of NPL - the computational lexicon development through 
manual, semi or automatically information extracted from lexicographical works, demonstrate the central role that 
the lexicon plays in these systems. One of the main investigated issues is the lexical components representation. 
The lexicons should be structured as a database in which they are specified, for each unit held in it, lexical, 
morphological, syntactic, semantic and even pragmatic-discursive information, depending on the NPL system 
purposes for which this database is developed. 
3.2. Terminological Dictionaries 
In recent years, given the real applications for which NLP systems have been designed, it is urgent that they are 
"capable" of processing or specialized technical texts, or texts from specific domains of knowledge (Jacquemin & 
Borigault 2004) . Consequently, it is necessary the development of computational resources that organize (store) 
specialized lexical knowledge, as this is the most salient linguistic brand of specialized languages. 
By specialized language it is understood the linguistic repertoire used by technical, scientific, craft and 
occupational professionals. It is the use of language in a different context from that used by all the speakers of the 
common language. 
The specialized language, thus, shares all the features of the linguistic system called general language (Krieger & 
Maciel, 2001). 
In this context several projects have been developed to integrate lexical general language or terminology, 
enriching the lexicon with the general increase of terminological units or build new terminology lexicons. 
4. Lexicon of Orchids 
There is a growing need for greater precision in terminology task, since the terminology is the basis for the 
ordering of knowledge, transferring of knowledge and technological know-how for the formulation and 
dissemination of specialized information (writing and scientific publications), for the transferring of scientific texts 
into other languages and storage and retrieval expert information (through language search, thesauri, indexes, 
classification, electronic databases) (Martins, 2011). Moreover, such a dictionary is useful not only for its own areas 
involved in research but for other human groups who need a tool to facilitate the access to the technical language of 
these activities. 
Thus, in the following pages it will be described the development of a lexicon of terminology, based on the 
universe of orchids. 
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4.1. Methodology 
For development of this work we used the book entitled "Definition of Orchids", translated from the original 
German "Lexikon der Orchideen" published in 2007 by Editora Dinalivros. It was written by several authors.  
The book contains an introduction to the world of orchids, explaining its history, habitat, growth forms, plant 
structure, among other topics, in addition to the detailed description of 130 species of orchids.  
As the aim of such a dictionary is explaining how the development of an electronic dictionary is done and not the 
creation of a complete lexicon, the work was initially accomplished by taking into account only 30 species, but 
there´s no prevention it  can be continued since it was structured to meet the entire universe. 
The choice of which orchids features would be used for the lexicon formation was based on the frequency 
analysis in which such information appeared in each species. There were features that were only mentioned in a few 
orchids; in this case, these data were discarded once they didn’t represent common information on the species. The 
idea was to provide a digital way to check as many technical terms common to all orchid species described in 
"Lexikon der Orchideen". 
Having the defined terms that the lexicon should contain, the next step was to determine what its preparation 
structure and methods would be. Some structure examples are described in Table 1. 
 
Table 1. Lexical Structures 
Type Definition Description 
Monolingual lexicons 
 
Words Listing and meanings of a language 
Bilingual lexicons  
 
 
Lexical Learning 
Words Listing and translation from one language to 
another  
 
Used for the general vocabulary teaching of 
a language or specialized languages, based 
on descriptions, examples, exercises and pictures 
 
Lexicons synonymous/ antonym 
 
Words Listing with their synonyms and antonyms 
 
The presented lexicon in this paper is a learning lexicon based on descriptions and images of specialized terms 
4.2. Technical Terms 
Before the lexicon structure detailing, the explanation of some technical terms mentioned throughout the 
development of this paper is required in order to make information understandable to anyone, regardless their 
knowledge of the world of orchids. 
Though it may not seem at once, the orchid flower structure is always the same. The orchid bloom consists of 
three outer sepals and three internal corolla, the petals, where the middle petal is called Lip or Labelum. The lip is 
perfectly distinguished from the other flower leaves in most orchid species, either by the color or by the build, and 
serves primarily as a lane landing for pollinating insects or birds. 
A special feature of orchids is their column or Gynostemma, united stylus, stigma and anther. The pollens 
agglomerate in so-called pollen sacs, which are, in most cases, below the dome of the anther. They are sticky or 
connected to a sticky disk which with the slightest contact glues the insect to the pollen sacs.  
The sticky stylus gets the pollen that attracts the pollinating insects. 
Fig. 2 shows the structure of orchids as described in the lexicon. 
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Fig. 2. Structure of Orchids (Adapted from de book “Lexikon der Orchideen”) 
4.3. Structure 
The creation of the dictionary was performed with the support of the Office Microsoft Access 2007 tool. Data 
were categorized by means of tables to facilitate the organization and synthesize information. 
Tables were created for all the recurred data among species of orchids. In each table it can be seen as a complete 
description of information and its corresponding acronym. The first field refers to information, such as "Family", 
and the second field refers to the acronym, which was designated with the first letter of information over the initials 
of the name. 
Examples: 
 Family: Orchidaceae, acronym F_or 
 Subtribe: Orchidinae, acronym ST_orc 
 Genre: Anacamptis, acronym G_ana 
Tables were created: Family (F), subfamily (SF), Tribe (T), Subtribe (ST), Gender (G) and Flowering.  
As some data example, consider the structure of the table Sub tribe - Fig 3. 
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Fig. 3 – Table Sub tribe
Besides this information, the orchids are also set by the Distribution, Characteristics, Habitat and Photo. The
categorization of these data plus the information in the tables mentioned above was stored in another table called 
"Species", like fig. 2.
Fig. 4 shows all the tables and their created relationship.
Fig. 4 – Connection among the Tables
After the addition of all data in the table "Species" (see Fig. 5), it was generated a report with all the important
information about 30 species of orchids. The file generated by the report can be converted to various formats (.xls, 
.mdb, .txt) and used in the form of direct mail to create dictionaries in different settings.
Subtribe  
  Subtribe ST_acronym 
 + Bletiinae ST_ble 
 + Catasetinae ST_cat 
 + Dendrobiinae ST_den 
 + Goodyerinae ST_goo 
 + Habenariinae ST_hab 
 + Laeliinae ST_lae 
 + Oncidiinae ST_onc 
 + Orchidinae ST_orc 
 + Peurothallis ST_ple 
 + Sarcanthinae ST_sar 
 + Spiranthinae ST_spi 
 + Zygopetalinae ST_zyg 
Family 
Family
 *  F_acronym
Subfamily 
  
Subfamily
* SF_acronym
Subtribe 
  Subtribe
    * ST_acronym
Species 
* Name
Family
Subfamily
    Tribe
   Subtribe
   Gender
   Bloom
   Distribution
Characteristics
Habitat
  Photo
Tribe 
Tribe
    * T_acronym
Gender 
 
  Gender
* G_acronym
Flowering 
 
Code
  * Flowering
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Name Family Subfamily Tribe Subtribe Gender Bloom Distribution Characteristics Habitat Photo 
Cephalanthera 
Longifolia 
F_or SF_ep T_neo - G_cep may-
july 
Germany and 
bordering countries 
to an altitude of 
1,500 meters 
Wood orchids 
that grow 20 to 
60 from the 
rhizome… 
They like half 
ligthged wook 
clearing 
 
 
 
 
 
Fig. 5 – Part of Table “Species” 
 
5. Conclusion 
Considering the imminent need to process and retrieve any type of systematic information, it is clear the need to 
obtain the required data quickly and consistently by the user by requiring the processor the application of 
mathematical methods and tools along with the linguistic analysis the text. 
In this sense, there is no doubt about the importance of linguistic analysis work with computational techniques. If 
the retrieval of information is obtained from only mathematical/computer means, it should be considered significant 
losses, since there is no effort made at the level of syntactic and semantic processing.  
On the other hand, purely linguistic approaches also seem to be failure, often because the knowledge is applicable 
in specific fields and some terms have no independent syntactic structure clearly defined (Gonzales & Strube de 
Lima, 2012). 
In this study it was explained some significant points of Lexical Analyzers, which is the first step of analysis for 
information retrieval, and also some aspects of the Electronic Dictionaries and Lexicons. There is a lot of 
information about each of the items, fitting a specific job and extensive for each title and subtitle constant in this 
document.   
The development of an electronic dictionary of terminology has shown that the initial work of NPL requires a 
deeper analysis of each of the terms in the lexicon, which requires extreme dedication, care and time.  
As the structure of the dictionary is already configured, further work can be done by inserting new data and 
generation of reports in other formats. 
References 
Ranchhod, Elisabete & Mamede, N. (Orgs.).  (2002). Advances in Natural Language Processing, III International Conference, PORTAL 2002, 
LNAI 2389, Heidelberg: Springer-Verlag. 
Medeiros, J. C. D. (1995). Processamento Morfológico e Correção Ortográfica do Português. Dissertação de mestrado, Engenharia Eletrotécnica 
e de Computadores da Universidade Técnica de Lisboa, Lisboa, Portugal. 
Smarsaro, A. D. (2004). Descrição de Palavras Compostas do Português do Brasil para Elaboração de um Dicionário Eletrônico. Tese de 
Doutorado,  Letras da Pontifícia Universidade Católica do Rio de Janeiro. Rio de Janeiro, Brasil. 
Gonzalez, M. A. I. & Strube de Lima, V. L. (2003). Recuperação de informação e Processamento da Linguagem Natural. In: Renata Vieira; 
Fernando Osório. (Org.), III Jornada de Mini-Cursos de Inteligência Artificial. Campinas: Editora da UNICAMP. 
Shepherd, T. M. G., Sardinha, T. B., & Pinto, M. V. (Orgs.).  (2012). Caminhos da Linguística de Corpus. Campinas: Mercado de Letras. 
Sardinha, T. B (2009). Pesquisa em Lingüística de Corpus com Wordsmith Tools. Campinas: Mercado de Letras. 
Jacquemin, C. & Bourigault, D. (2004). Term extraction and automatic indexing. In Mitkov, R. (Ed.), The Oxford handbook of computacional 
linguistics. Oxford: Oxford University Press, pp. 599-615. 
Krieger, M. G., & Maciel,, A. M. B (Orgs.).  (2001). Temas de terminologia. Porto Alegre: Editora Universidade/UFRGS. 
Martins, A. F. C. (2011). Dicionário terminológico-digital do ciclo de produção do alumínio, In XV Congresso Nacional de Linguística e 
Filologia. Rio de Janeiro: Instituto de Letras da Universidade do Estado do Rio de Janeiro, Cadernos do CNLF, Vol. 15, no.05. 
